Ca2+ influx via Na(+)-Ca2+ exchange in immortalized aortic myocytes. II. Feedback inhibition by [Ca2+]i.
Depolarization with 50 mM K+ evoked a spike in cytosolic free Ca2+ ([Ca2+]i) and increased 45Ca2+ uptake in immortalized aortic myocytes. The following evidence indicates that the electrogenic Na(+)-Ca2+ exchanger caused the Ca2+ influx that was evoked by K+ depolarization. First, K+ depolarization had no effect on [Ca2+]i and 45Ca2+ uptake in cells with basal Na+ but strikingly increased both in Na(+)-loaded cells. Second, the [Ca2+]i increases produced by K+ depolarization depended hyperbolically on external Ca2+ (50% maximum concentration = 1.5 mM). Third, the increases in [Ca2+]i and 45Ca2+ uptake were greater when external Na+ was replaced with K+ rather than with N-methyl-D-glucamine or choline. A series of K+ depolarizations elicited a sequence of [Ca2+]i spikes, provided there was a short incubation at 5 mM K+ between the depolarizations. A prior K+ depolarization almost abolished the 45Ca2+ uptake response to K+ depolarization. The inhibition of exchange activity by a prior K+ depolarization required external Ca2+ and was completely reversible. A prior incubation with angiotensin II, platelet-derived growth factor, or ionomycin also inhibited exchange activity. Moderate [Ca2+]i increases probably feedback inhibit Ca2+ influx via the exchanger by a kinetic mechanism. Inactivation of the exchanger, together with Ca2+ extrusion or sequestration, causes the rapid decrease in [Ca2+]i from the peak evoked by depolarization.